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-« The MAILING DA TE of this communication appears on the cover sheet with the correspondenc address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE IVIAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period wilt apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to cx)mmunication(s) filed on . 



2a)n This action is FINAL. 2b)l3 This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) 13 Claim(s) 1-32 is/are pending in the application. 

4a) Of the above claim(s) 7-11. 19-22 and 24-32 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Claim(s) 1-5,12-17 and 23 is/are rejected. 

7) 13 Claim(s) 6 and 18 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 12 February 2002 is/are: a)S accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

1 1) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) 0 Acl<nowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9{a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3, n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121, 

Attachment(s) 

1 ) 13 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) O Notice of Draflsperson's Patent Drawing Review (PTO-948) / 5) [Zl Notice of Informal Patent Application (PTO-1 52) 

3) S Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2 . 6) □ Other: 
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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election with traverse of Group I, the method of making a semiconductor 
device, claims 1 - 24 in Paper No. 5 is acknowledged. It should be noted that only claims 1 - 23 
are method claims, and therefore this election will be treated accordingly. The traversal is on the 
ground(s) that the reason given by the examiner is "very speculative and really has nothing to do 
with the Claims as presented in this Patent Application," and "these reasons are insufficient to 
place the additional cost of a second Patent Apphcation upon the Applicants." This is not found 
persuasive because the appUcant has not specifically pointed out why the reasons for the 
restriction requirement fail. Proper reasoning, and how it directly relates to the claims as 
presented has been outlined in the restriction requirement dated April 8, 2003. 

The requirement is still deemed proper and is therefore made FINAL. 

2. Applicant's election with traverse of Species I, claims 1 - 6, 1 1 - 18, and 23, in Paper No. 
7 is acknowledged. The traversal is on the ground(s) that "the field of search must necessarily 
cover both species". This is not found persuasive because the field of search for species I, for 
example, is not the same as that for species II, because the species have two different structures. 
These different structures define different patentably distinct inventions. If the applicant makes a 
statement on the record that the species are obvious variants of each other the species 
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requirement will be withdrawn. It should be noted that claim 1 1 depends from a non-elected base 
claim. Therefore claim 1 1 will be treated as part of the non-elected invention. 
The requirement is still deemed proper and is therefore made FINAL. 

3. Claims 24 - 32 are withdrawn from fiirther consideration pursuant to 37 CFR 1 . 142(b), as 
being drawn to a nonelected group, there being no allowable generic or linking claim. Applicant 
timely traversed the restriction (election) requirement in Paper No. 5. 

4. Claims 7-11, and 19 - 22 are withdrawn from fiirther consideration pursuant to 37 CFR 
1. 142(b), as being drawn to a nonelected species, there being no allowable generic or linking 
claim. Applicant timely traversed the restriction (election) requirement in Paper No. 7. 

Claim Rejections - 35 USC§103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which the subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1 - 5, and 12 - 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang et al. (USPAT 6143579, Chang) in view of Yang (USPAT 5913102) and Ahn (USPAT 
5563080). 
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With regard to claim 1, Chang discloses in the abstract and column 1, lines 19 - 36 a 
method for monitoring electron charge effect occurring during semiconductor processing. Chang 
discloses in figure 1, and column 4, line 66 - column 5, line 27 providing a substrate (10), a layer 
of conductivity having been created in the surface of the substrate. Chang discloses in figure 1, 
and column 4, line 66 - column 5, line 27 that the layer of conductivity created in the surface of 
the substrate is p-type. Chang does not disclose that the layer of conductivity created in the 
surface of the substrate is n-type. Yang discloses in figure 2, and column 6, lines 37 - 39 
providing a substrate (20), a layer of n-type conductivity having been created in the surface of 
the substrate. It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to use the n-type conductivity layer of Yang in the method of Chang in order to 
use an alternatively doped substrate as appropriate for a given process as is well known in the art. 
Switching conductivity type is well known to be obvious in the art depending on the specific 
types of devices being fabricated. Chang discloses in figure 1 and column 5, lines 17-28 
creating a first pattern of Local Oxidation of Silicon (LOCOS) regions (12) in the surface of the 
substrate, the first pattern of LOCOS being interspersed with exposed surface regions (8) of the 
substrate. Chang does not disclose etching the exposed sxu-face regions of the substrate using the 
first pattern of LOCOS regions as a hard mask, creating a first pattern of elevated LOCOS 
regions, creating trenches having inside surfaces in the surface of the substrate. Ahn discloses in 
figures 3b - 3c etching exposed surface regions (17) of a substrate (11) using a first pattern of 
LOCOS regions (16) as a hard mask, creating a first pattem of elevated LOCOS regions, creating 
trenches having inside surfaces in the surface of the substrate. It would have been obvious to one 
of ordinary skill in the art at the time of the present invention to use the etching with LOCOS 
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regions as hard masks of Ahn in the method of Chang and Yang in order to improve integration 
of a semiconductor device by preventing junction breakdown from occurring as stated by Ahn in 
column 4, lines 11-14. Chang discloses in figiire 1 and column 5, line 28 creating a layer of 
interlayer oxide (14) over the surface of the first pattem of LOCOS regions and the inside 
surfaces of the trenches created in the surface of the substrate. Chang discloses in figure 1, and 
column 5, lines 30 - 32 depositing a layer of polysilicon (16) over the surface of the layer of 
interlayer oxide. Chang discloses in figures 2a and 2b patterning (18) and etching the layer of 
polysilicon, creating a second pattem of polysilicon, the surface of the second pattem of 
polysilicon comprising at least one contact point over the surface of the substrate, completing 
creation of a electron charge monitoring device having a surface. Chang discloses in the abstract 
and colunm 6, lines 35 - 37 providing a semiconductor processing tool, the semiconductor 
processing tool being designated as being a tool being evaluated for electron charge effect of a 
process being performed by the tool. Chang discloses in the abstract and column 6, lines 35 - 53 
positioning the substrate comprising the electron charge monitoring device inside the processing 
tool in a location and a position being identical with a position and location being occupied by a 
substrate being processed by the tool. Chang discloses in the abstract and column 6, Unes 35-53 
estabUshing processing conditions of a process as these processing conditions apply for the 
process and the tool. Chang discloses in the abstract and column 6, lines 35-58 exposing the 
surface of the electron charge monitoring device to the established processing conditions for a 
period of time having a measurable duration. Chang discloses in the abstract and column 6, lines 
54 - 58 terminating the processing conditions. Chang discloses in the abstract and column 6, hne 
60 removing the electron charge monitoring device from the semiconductor processing tool. 
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Chang discloses in the abstract, column 4, lines 14-31, and column 6, line 35 - column 7, line 
1 1 measuring a voltage required to induce a current between the layer of polysilicon and the 
surface of the substrate. It should be noted that the measuring a voltage step is an intended use 
recitation that bears no patentable weight in a method claim. 

With regard to claim 13, Chang discloses in the abstract and figures 1 - 2b a method of 
creating an electron charge effect monitoring device. Chang discloses in figure 1, and column 4, 
line 66 - column 5, line 27 providing a substrate (10), a layer of conductivity having been 
created in the surface of the substrate. Chang discloses in figure 1, and column 4, line 66 - 
column 5, line 27 that the layer of conductivity created in the surface of the substrate is p-type. 
Chang does not disclose that the layer of conductivity created in the surface of the substrate is n- 
type, Yang discloses in figure 2, and column 6, lines 37 - 39 providing a substrate (20), a layer 
of n-type conductivity having been created in the surface of the substrate. It would have been 
obvious to one of ordinary skill in the art at the time of the present invention to use the n-type 
conductivity layer of Yang in the method of Chang in order to use an alternatively doped 
substrate as appropriate for a given process as is well known in the art. Switching conductivity 
type is well known to be obvious in the art depending on the specific types of devices being 
fabricated. Chang discloses in figure 1 and column 5, lines 17-28 creating a first pattern of 
Local Oxidation of Silicon (LOCOS) regions (12) in the surface of the substrate, the first pattern 
of LOCOS being interspersed with exposed surface regions (8) of the substrate. Chang does not 
disclose etching the exposed surface regions of the substrate using the first pattern of LOCOS 
regions as a hard mask, creating a first pattern of elevated LOCOS regions, creating trenches 
having inside surfaces in the surface of the substrate. Ahn discloses in figures 3b - 3c etching 
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exposed surface regions (17) of a substrate (11) using a first pattern of LOCOS regions (16) as a 
hard mask, creating a first pattern of elevated LOCOS regions, creating trenches having inside 
surfaces in the surface of the substrate. It would have been obvious to one of ordinary skill in the 
art at the time of the present invention to use the etching with LOCOS regions as hard masks of 
Ahn in the method of Chang and Yang in order to improve integration of a semiconductor device 
by preventing junction breakdown from occurring as stated by Ahn in column 4, lines 11-14. 
Chang discloses in figure 1 and column 5, line 28 creating a layer of interlayer oxide (14) over 
the surface of the first pattern of LOCOS regions and the inside surfaces of the trenches created 
in the surface of the substrate. Chang discloses in figure 1, and column 5, Hues 30 - 32 
depositing a layer of polysilicon (16) over the surface of the layer of interlayer oxide. Chang 
discloses in figures 2a and 2b patterning (18) and etching the layer of polysilicon, creating a 
second pattern of polysilicon, the surface of the second pattem of polysilicon comprising at least 
one contact point over the surface of the substrate. 

With regard to claims 2 and 14, Chang discloses in figure 1 and column 5, lines 17-27 
creating a first pattem of Local Oxidation of Silicon (LOCOS) regions in the surface of the 
substrate. Chang discloses in column 5, lines 20 - 22 depositing a layer of silicon nitride over the 
surface of the substrate. Chang discloses in column 5, lines 20 - 22 patterning and etching the 
layer of silicon nitride, creating a mask of silicon nitride over the surface of the substrate, 
elements of the mask being interspersed with exposed surface regions of the substrate. Chang 
discloses in figure 1 and column 5, lines 17-27 creating layers of Local Oxidation of Silicon 
(LOCOS) in the exposed surface regions of the substrate. Chang discloses in figure 1 and column 
5, lines 17-27 removing the mask of silicon nitride from the surface of the substrate. While 
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Chang discloses that the LOCOS process is used, Ahn teaches other details of this well known 
process in figures 3a - 3c and column 2, hne 52 - column 3, line 5. 

With regard to claim 3 and 15, Chang discloses in column 5, lines 28 - 30 the layer of 
interlayer oxide being dry oxide. 

With regard to claims 4 and 16, Chang discloses in column 5, lines 28 - 30 the layer of 
interlayer oxide being created to a thickness of 190 Angstrom. 

With regard to claims 5 and 17, Chang discloses in column 5, lines 32 - 34 the layer of 
polysilicon being deposited to a thickness of 3,750 Angstrom. 

With regard to claim 12, it should be noted that the claim limitation "the current induced 
between the layer of polysilicon and the surface of the substrate being 0. 1 |iA" is an intended use 
recitation. Therefore, Chang, Yang, and Ahn read on this limitation. 

7. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chang, Yang, 
and Ahn as appUed to claim 13 above, and further in view of Felch et al. (USPAT 4807994, 
Felch). 

Chang discloses in column 5, lines 45 - 50 that a stockpile of wafers for testing are kept. 
Chang, Yang and Ahn are silent to the electron charge effect monitoring device can be recycled 
by applying an additional step of thermally annealing the substrate, thereby thermally annealing 
the electron charge monitoring device having been created in and on the surface of the substrate. 
Felch teaches in column 6, lines 15-36 whereby an electron charge effect monitoring device 
can be recycled by applying an additional step of thermally annealing a substrate, thereby 
thermally annealing the electron charge monitoring device having been created in and on the 
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surface of the substrate. It would have been obvious to one of ordinary skill in the art at the time 
of the present invention to use the recycling step of Felch in the method of Chang, Yang, and 
Ahn in order to reduce costs of the monitoring process as stated by Felch in column 6, lines 15 - 
36. 

Allowable Subject Matter 

8. Claims 6 and 18 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art of record does not disclose or suggest, either singularly or in combination, at least 
the step of "the second pattern of poly silicon comprising a square, the first pattern of Local 
Oxidation of Silicon (LOCOS) regions conprising arrays of LOCOS regions perpendicularly 
and outwardly extending from each side of the square of the second pattern of polysilicon." 

Conclusion 

10. The prior art made of record and not reUed upon is considered pertinent to appUcant's 
disclosure. Takeda, Takenaka, and Jeng et al. all disclose using a LOCOS region as a mask to 
etch the substrate. Tabara and Nelson both disclose forming tooling monitoring wafers. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E Brock n whose telephone number is (703)308-6236. The 
examiner can normally be reached on 8:30 AM-5:30 PM, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (703)308-1690. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



Paul E Brock H 




